Lipid bilayer stabilization of the Na,K-ATPase reconstituted in DPPC/DPPE liposomes.
Different subunit aggregates of the Na,K-ATPase may be formed depending on the method used to solubilize and purify the enzyme. We have studied the thermal unfolding of detergent-solubilized and dipalmitoylphosphatidylcholine/ dipalmitoylphosphatidylethanolamine liposome-reconstituted forms of the Na,K-ATPase by circular dichroism (CD) spectroscopy and p-nitrophenylphosphatase activity. The ellipticity at 222 nm of the solubilized and reconstituted forms showed a sigmoid decrease in the absolute value of the signal of 36 and 31% with T(50%) of 44 and 42 degrees C, respectively. The catalytic activity was reduced in two steps with T(50%) of 32 and 52 degrees C in the detergent-solubilized enzyme and T(50%) of 25 and 53 degrees C in the reconstituted enzyme. The reduction in catalytic activity of the detergent-solubilized enzyme was bi-exponential with t(1/2) of 8.3 and 67.9 min, resulting in the total loss of activity after 120 min. However, under the same conditions, the ATPase activity of the reconstituted enzyme was reduced by approx 35% with a t(1/2) of 145 min. The results suggest that the alpha- and beta-subunits present different thermal stability that may be modulated by the nature of the co-solvent (detergent or lipid) used in the preparations of the Na,K-ATPase. In addition, distinct processes of beta-subunit displacement and alpha-alpha-subunit aggregate formation may also contribute to the changes in both the CD spectra and the enzyme activity. Furthermore, we have demonstrated the protective role of the phospholipid bilayer in the reconstituted enzyme compared with the detergent-solubilized enzyme.